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Abstract 
Pretest is a measurement tool used in evaluating the performance of students on any subject knowledge. The purpose of this study 
is to investigate whether students can perform better in their studies throughout the learning process in the classroom. In 
particular, the pre-test and post-test are used as a diagnostic and developmental tool for improving teaching and learning in 
mathematical courses. The sample of this study consists of First Semester Engineering students at the Faculty of Engineering and 
Built Environment, Universiti Kebangsaan Malaysia (UKM). The relationship between these tests is also investigated. The pre-
test and post-test results have revealed that several topics are in need of due attention. 
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1. Introduction 
There are many ways to evaluate teaching and learning process. According to Thomas Berry (2008), pre-tests can 
also be used as a way to measure the depth of understanding of prerequisite materials. To narrow this down, 
Uusimaki and Nason (2004) claimed that having less experience in mathematics can produce negative results in 
learning and teaching mathematics (Murat & Erdogan 2009). According to Scott (2000), using the same questions 
for the pre-test and post-test can provide valuable information on students’ learning process, teaching style and 
course delivery. This study investigates whether pre-test and post-test results can significantly affect the teaching 
and learning process in the classroom. The objective is to identify which topics need improvement in the related 
course. 
2. Methodology 
This study was conducted on the first semester of 2010/2011 session engineering students. The pre-test, including 
the profile respondents was given at the beginning of the semester and the post-test was given later at the end of the 
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semester to the same students. These tests consist of thirty multiple-choice questions and cover mainly on O-Level 
Elementary Mathematics which are matrices, differentiation, integration, vectors and etc. A total of 206 (out of 225) 
students had participated in the tests. Results were analyzed using the Statistical Package for the Social Sciences 
(SPSS) software and Microsoft Office (Ms Excel). The T-test statistic was used for detecting the efficiency of 
teaching and learning process between the two tests. 
3. Analysis 
3.1 Profile Respondents 
Table 1 provides the percentage of the students’ attributes in the study. A total of 206 (125 males and 81 females) 
students were involved in this study. The majority of the students (60%) are Malay, followed by Chinese (33%), 
Indian (3%) and others (4%). Based on Table 1 and Figure 1, the highest number of students are from Mechanical 
and Materials Engineering (JKMB) department (27%), followed by Electrical, Electronic and System Engineering 
(JKEES) department (23%) and Chemical and Process Engineering (JKKP) department (22%). The lowest number 
of students are from Civil and Structural Engineering (JKAS) department (20%) and Architecture (JSB) department 
(8%). 
The highest portion of the students is from Matriculation as can be seen in Table 1, where the percentage is about 
60%, followed by Diploma 28%, and others 6%. 
Table 1.  Students’ attributes and the corresponding percentages 
 
Student Attribute Percent of Students Student Attribute Percent of Students 
Sex 
Male 
Female 
 
61 
39 
Qualification 
Matriculation 
Diploma 
SPM 
Others 
 
60 
28 
6 
6 
 
Race  
Malay 60   
Chinese 33   
Indian 3   
Others 4   
    
Department    
JKAS 20   
JKMB 27   
JKKP 22   
JKEES 23   
JSB 8   
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Figure 1  Percentage of students with regards of department 
3.2 Pre-test and Post-Test Results’ Analyses 
The results for the pre-test provide useful information on the topics which need attention and improvement. The 
post-test was given to evaluate the effectiveness of teaching and learning in the classroom based on the results 
tabulated on the pre-test. Table 2 displays the percentage of students who have answered correctly for both tests for 
each topic covered. The positive values in the column difference show an increase in the percentage of answering 
correctly for the post-test as opposed to pre-test, and vice versa. Fifteen topics have been identified in this study.  
Overall, eighteen questions demonstrate positive signs in the column difference while twelve questions have shown 
negative signs. The positive signs indicate that students perform better in the post-test compared to the pre-test at the 
end of the course. A significant positive difference of 42.72% is highlighted for Vectors which is in tandem with the 
study by N.A. Zainuri, 2008. The pre-test results have prompted a remedial action by the educator in improving the 
related topics. In overall, 30 to 40% students perform better in five topics, some of which are Number System, 
Differential Equation, and Differentiation etc. 
Table 2 also indicates that the students’ weak areas lie in areas such as Sequence and Series, Limit and 
Continuity and Equation,  the topics which are fundamental in Calculus. The negative signs in column difference 
indicate students are weak in such areas. This also is illustrated in Figure 2. Ironically, the students are actually 
supposed to have mastered these topics prior to the entrance in their first-year university level. 
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Table 2. Percentage of Students Answering Correctly in The Pre-test and Post-test 
Topics Pre-test Post-Test Difference 
Number system(Q1) 
Equation (Q2) 
Partial Fraction(Q3) 
Sequence and Series(Q4) 
Matrices and System of Linear Equation 
(Q5) 
Functions and Graph(Q6) 
Limits and Continuity(Q7) 
Differentiation(Q8) 
Integration(Q9) 
Coordinate Geometry(Q10) 
Trigonometry(Q11) 
Application of Differentiation(Q12) 
Differential Equation(Q13) 
Numerical Method(Q14) 
Vectors(Q15) 
Number (Q16) 
Number (Q17) 
Number (Q18) 
Functions and Graph (Q19) 
Functions and Graph (Q21) 
Differentiation (Q22) 
Differentiation (Q23) 
Differentiation (Q24) 
Integration (Q25) 
Integration (Q26) 
Integration (Q27) 
Vectors (Q28) 
Vectors (Q29) 
Vectors (Q30) 
 
49.51 
65.53 
75.73 
78.64 
80.58 
 
81.07 
48.54 
57.28 
55.34 
54.37 
52.91 
56.31 
60.19 
53.88 
27.67 
19.90 
73.30 
32.52 
47.09 
18.93 
42.72 
78.64 
16.02 
57.77 
42.23 
43.69 
76.21 
26.21 
29.61 
 
90.29 
16.99 
60.68 
40.78 
60.68 
 
90.29 
26.70 
48.54 
62.62 
73.30 
77.18 
54.37 
91.26 
49.03 
70.39 
16.02 
75.24 
33.98 
59.22 
12.62 
85.92 
83.50 
29.13 
31.07 
74.27 
53.88 
84.47 
76.70 
68.93 
 
40.78 
-48.54 
-15.05 
-37.86 
-19.90 
 
9.22 
-21.84 
-8.74 
7.28 
18.93 
24.27 
-1.94 
31.07 
-4.85 
42.72 
-3.88 
1.94 
1.46 
12.14 
-6.31 
43.20 
4.85 
13.11 
-26.70 
32.04 
10.19 
8.25 
50.49 
39.32 
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Figure 2  Percentage of Pre-test and Post-test Results for Each Topic 
Table 3 displays the Mean, Mode and Median for the pre-test and post-test. The mean for post-test is 16.70 which 
is higher than the mean for pre-test 15.65. These values also indicate that student performed better in post-test 
compared to pre-test.   
Table 3.  Mean, Median and Mode for Pre-Test and Post-Test 
Variable Mean Median Mode 
Pre-test 15.65 16 16 
Post-Test 16.70 17 15 
In addition, to measure the relationship between the pre-test and pos-test, the  t-test statistics was conducted. 
Table 4 displays the t-test statistics for the mean difference between both these tests. The p-value of  0.00 indicates 
that there is a significant difference between the two. One plausible reason is that the efforts taken by the educators 
based on the feedback given in the pre-test have directly influenced the performance of the students as can be seen 
in the result of the post-test. 
Table 4. Test Statistics on Post-test 
Variable T-Test Statistic Sig-2 tailed test Mean Difference 
Post test 3.82 0.00 1.05 
4. Discussion and Conclusion 
Based on the analysis, the self-test has been found to be a valuable tool in detecting the weaknesses among 
students in certain areas of engineering mathematics. The results of this study also highlight the fact that most of the 
students are still weak in certain topics brought forward in Fundamental Calculus. This identification is an important 
86  Nur Arzilah bt Ismail et al. / Procedia Social and Behavioral Sciences 18 (2011) 81–86
’wake-up call’ for the educator to improve the course content and teaching style for the particular topics. Steps have 
been taken to include Cooperative Learning (CL) and Process Based Learning (PBL) in some of the mathematics 
engineering courses to help reduce, if not to eliminate, the students’ academic problems, especially when it comes to 
understanding some critical chapters such as Integration and Differentiation.  
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